Sappan Lignum, the dried heartwood of Caesalpinia sappan L., is a well known oriental crude drug, and has been used as an emmenagogue, hemostatic and antiinflammatory agent, as well as for the treatment of contusion and thrombosis.2,3) Sappan Lignum and its main component, brazilin,4c,5) have interesting pharmacological activities. 3) We have investigated the chemical constituents of C. sappan in the course of our studies on homoisoflavonoids and related compounds, and reported the isolation and absolute stereochemistries of several phenolic constituents.4) In a previous paper,5) we clarified the chemotaxonomic relationships between C. sappan and C. japonica (the latter grows in Japan). Both species contain characteristic structural types of phenolic components, such as flavonoids,4b,7) homoisoflavonoids, 1, 4, 5) brazilins,4c,5) dibenzoxocin derivatives5.8) and so on.9) (2) on acetylation with Ac20-Na0Ac. The 400 MHz, 1H-NMR spectrum of 2 revealed that the conformation of the C-ring was predominantly in one form (about 85%; discussed later) as shown in Fig. 1(A) . A similar phenomenon was observed. with 4, the tetraacetyl derivative of 3. The 1H-NMR spectrum of 2 (data are summarized in Table I ) indicated the presence of three isolated methylene groups with signals at 6 3.90 and 4.34 (each 1H, d, J= 12.0 Hz), 4.17 (2H, s), and 2.71 and 2.78 (each 1H, d, J= 14.0 Hz), and a phenolic methoxy methyl group (three-proton singlet at 6 3.88). In addition, it showed two one-proton singlets at 6 6.90 and 7.04, which indicated the presence of a 1,2,4,5-tetrasubstituted benzene ring. Characteristic ABX-type aromatic proton signals were observed at 6 6 .8 5 (1H, d, J=2.3 Hz), 6.89 (1H, dd, J=8.0, 2.3 Hz) and 7.26 (1H, d, J= 8.0 Hz) , assignable to the protons at C-4, C-2 and C-1, respectively.
On methylation with dimethyl sulfate (Me2SO4), 6 afforded a trimethyl ether (8), and 7 gave the same compound (8). Moreover, 8 derived from 6 was hydrolyzed to form 5 upon heating in 80% AcOH. The chromatographic and physicochemical properties of this compound coincided with those of 5 derived from 3 upon methylation with diazomethane.
On the basis of the above facts, compound 1 was deduced to be the monomethyl derivative of protosappanin B (3). The 1H-NMR data for 2 closely resembled those for 4 except for a methoxy methyl singlet at 6 3.88 in the spectrum of 2 (Table I) . 1H-NMR signals due to the protons at C-1, C-2 and C-4 of 2 were observed at almost the same magnetic fields as those of 4. However, the signals due to H-9 and H-12 of 2 were shifted upfield as compared with those of 4. The methoxyl group of 2 was therefore indicated to be attached to either C-10 or C-11 on the B-ring.
In order to determine the exact position of the methoxyl group, 1H-1H difference nuclear Overhauser effect (NOE) spectra ( Fig. 1(B) and (C)) were measured with a 400 MHz 1H-NMR spectrometer. The proton signal due to H-9 was identified first by irradiation of the C-8 methylene proton (6 2.74 ). An NOE enhancement was detected at 6 6.90 ( Fig. 1(B) ), which was therefore assigned to the H-9 proton. Subsequently, the methoxy methyl group (6 3.88) was irradiated and an NOE enhancement was again observed at 6 6.90 ( Fig. 1(C) ). Chart 1 Consequently, the methoxyl group should be attached to the C-10 position on the B-ring of 2. 10-0-Methylprotosappanin B (1) is therefore 7,8-dihydro-10-methoxy-3,7,11-trihydroxy-6H-dibenz[b,d]oxocin-7-methanol, as shown in Chart 1.
A singlet at 6 6.84 in the difference NOE spectra of 2 ( Fig. 1(B) and (C)) is ascribable to the H-9 proton in the other conformer of the C-ring. Similarly, the signal of the proton at C-12 was observed as a pair of signals at 6 7.04 and 7.01 (about 6: 1) . The remaining signals were also accompanied with corresponding signals originating from the other conformer, and the integrations were consistent with a ratio of the two conformers of about 6: 1. An NOE enhancement was detected at the doublet at 4.34 as well as the H-9 signal at 6 6.90 on irradiation at 6 3.88 (10-OMe), as shown in Fig. 1(C) , owing to the irradiation of one of the methylene protons at C-6 (6 3.90) simultaneously with the 10-OMe (6 3.88) .
Dibenzoxocin derivatives were proposed by Nagai et al. to be biosynthesized from homoisoflavonoids.8c) From C. japonica, we obtained two biphenyl compounds') whose structures have not yet been determined exactly, but these compounds are considered to be candidates for the biogenetic precursors of dibenzoxocin derivatives. C. japonica contains a larger quantity of dibenzoxocin derivatives in comparison with brazilin and homoisoflavonoids, in contrast with C. sappan.5) Thus, we are studying the biosynthesis of dibenzoxocin compounds in the fresh wood of C. japonica, and will report elsewhere on the structures of the biphenyl compounds mentioned above. The absolute stereochemistries of dibenzoxocin derivatives are also under investigation in our laboratory. The physicochemical properties of the product coincided with those of 8 derived from 7.
From Compound 5: A solution of 5 (26 mg) in dry acetone was treated as described for 6. The physicochemical properties of the product coincided with those of 8.
